Recombinant tumor necrosis factor-alpha potentiates neutrophil degranulation in response to host defense cytokines neutrophil-activating peptide 2 and IL-8 by modulating intracellular cyclic AMP levels.
The neutrophil-activating peptide 2 (NAP-2) and IL-8 are closely related in structure and function. In order to further determine their potential biologic roles in inflammation, we studied their interaction with TNF-alpha-primed human polymorphonuclear neutrophil granulocytes at the levels of effector functions and signal transduction. After short term priming (5 min) by TNF-alpha, suspended cytochalasin B-treated PMN responded to NAP-2 or rIL-8 by substantial augmentation of the degranulation response. After priming with 3 ng/ml TNF-alpha marker release from both azurophilic and specific granules was near maximum. NAP-2 and rIL-8 cooperated with TNF-alpha in very similar ways, as indicated by the almost identical increases in release rates that were induced by equipotent doses of either secondary stimulus. At the signal transduction level, pharmacologic elevation of intracellular cAMP led to the inhibition of NAP-2- or rIL-8-induced degranulation in primed and unprimed PMN, indicating a role for this second messenger as a negative feedback signal. Direct measurement of intracellular cAMP revealed that TNF-alpha by itself did not affect its levels. Instead, TNF-alpha reduced both the scale as well as the duration of the cAMP burst generated in response to secondary stimuli NAP-2 or rIL-8. Thus, there is evidence that TNF-alpha priming of neutrophils for enhanced NAP-2- or rIL-8-promoted degranulation involves the antagonistic down-modulation of stimulus-induced rises in cAMP.